Abstract-Emerging new technologies in plasma simulations allow tracking billions of particles while computing their radiative spectra. We present a visualization of the relativistic KelvinHelmholtz Instability from a simulation performed with the fully relativistic particle-in-cell code PIConGPU powered by 18,000 GPUs on the USA's fastest supercomputer Titan [1] .
How do we see what happens in jets emanating from active galactic nuclei or gamma-ray bursts [2] , if we cannot resolve the plasma structures with our telescopes? One phenomenon of interest in hot plasma jets spewing out into space is the Kelvin-Helmholtz Instability (KHI). It occurs at the interface of two plasma streams that flow at different speeds, causing a turbulent, chaotic mix of the two streams. The KHI, long time investigated using fluid and hybrid simulations [3] [4], could only very recently be studied using particle-in-cell (PIC) simulations [5] .
We present a visualization of a fully relativistic PIC simulation of the KHI performed on the Titan supercomputer [6] . Achieving a peak performance of 7.2 PFlop/s, this simulation raises the standard of today's kinetic plasma simulations. Unleashing the computational power of 18,000 GPUs we simulated the KHI in a volume 46 times larger with 4.2 times more spatial resolution than any existing simulation before [5] (for simulation parameters see caption of Fig. 1 ). Moreover, we computed synthetic radiation spectra [7] from the motion of 19 billion electrons. From this we produced a spectral sky map, scanning 481 directions and 512 frequencies for each direction, ranging from 0.014 to 14 times the plasma frequency.
The presented setting was given by two preionized, unmagnetized hydrogen plasma slabs drifting in ±x direction inside a simulation box with periodic boundary conditions, with an initial relativistic gamma factor of 3 each. The KHI builds up independently on both shear surfaces triggered ab initio by thermal noise. While electrons get scattered in the counter propagating stream a current imbalance is induced. Self-consistently generated magnetic fields (see inset B z ) in turn drive the particle dynamics creating a feedback loop [8] .
The image presented here shows the electron dynamics, magnetic field structures and the radiation spectra of electrons that can be observed in the far-field. It shows strong local changes in the electron momenta and local magnetic fields. An analysis of the corresponding radiation spectra in the farfield is ongoing.
The simulation was performed with PIConGPU, an open source many GPGPU code written in C++/CUDA and published under GPLv3+ [9] . The authors would like to thank the Oak Ridge National Laboratory and the Center for Information Services and High Performance Computing, Dresden University of Technology for the provided support. We thank all PIConGPU developers for their efforts to make this possible. 
